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to yellowish fcrey (5 Y fe /!>, fine to coarse, mainly vitric but with 

up to 20 per cent iin volume ) crystals of biotite, sanicine ana <uartz» 

Some devitrification and arfeillic alteration has occurred in the 

water-laid tuifs*. Lapilli ano small blocks of pumice are found in 

the water-laid tufts amJ their nuabors increase in the ash-fall and 

reach a maxiiaimi of 30 por cent of the total volume in the pi«a:Lce *-" 

f ows,> Bet.<..m& is soiaotirr.es observed in the water-laid and ash-fall 

tuffs and sutaxitic structure is present in the pumice i'iow tuffs« 

occasional pebbles and cobijles of JPrecambriao granite and gneiss 

are founc in the water-ladid tuffs j accidesital small fragments of 

i'recas&brian rocks occur in minor amounts in the pyroclastlc tuffs, 

Xhiu conglomerate lenses containing pebbles* cobbles and boulders 

of 4*recaaibria» i'ocks with a matrix of tuffaceous sandstone are found 

mainly in tho basal part o"? tiie unit*

Tite jtkost- extensive outeri ops of this unit surround the Antelope 

iiutte rhyolite dome* It it; not kno'wa if the oo.mo v/as the location 

of the source vent i'or t.he vitric tuff tusit. 3teei)eiii.n4: cips within 

tue vitric tuff indicate that the tuffs h«ye.tiomed by tlio eujpl*r.cesient 

of the rhyolite piu&*

The vitric tuft" appears to occupy do press ions iii an undulating. 

land surface er-odsd in i'jftucoaibriart rocks. In most places the unit 

is overlain by a ti-achycic ash-flow tuff (Tt)» Uutliaed azxsas of 

the vitri'ic tuff on the ^eoio£.ic i«ap include some vitric tuff which 

is stratigraphically above the trachytic aeh-fiow tuff aEic. it is 

possible tiiat; tiiesn are tutf intercalations-- in the volcanic sediment 

unit lTVS). To the southwest o.f Antelope liutto it is believed that 

tiepositioss of the volcanic i»et«inieivt unit iiuJ3) be^an earlier, iuuuediatei* 

iollowiiit tli« vitric tuff so that the trachytic -ash"flow tuff lies 

within the volcanic scciiniout u?iit«

Two quari'y taces  stiuth-wesit of Antelope i5utte have exposed tiie 

follou-lnc. faectiuns of tii-s vil:.rlc tuff iznit: 

Littore11 Ranch Sections

I'l-achyte ash-fiov .tuff i'i't \ , , ,
____ _________________ ^__________ . sharp contact  

Fine to coarse vitric aiid crystal tuff with

a.lew pumice l<ipilii; structureless- water-laic,. !T " ^.* r GradatJ.onsl contact



to coarse vitric and crystal tuff with 

i.umice lapiili and blocks; ash-fall«

Coarse vitric and crystal tuff uith many 

pumice lapilli and blocks: nonweldod.
* * f 9*

prominent eutaxltic structure., occasional 

small accidental ^rccanibrian rock fraguuints, 

pumice flow 

__________ base not exposed ^___________

10 feet 

contact not expo*

f t

5chultz Quarry Section:

eroced

12 feet

. . sharp contact

6 feet 

stiarp contact

. shar contact

20 feet

Alternating beds of fine to coarse vitric 

wuter-laici vitric tuffs with pebble

composed of Precumbriaii rucks*
,_ , ______ Bn-KU ___________________________

Coarse vitric tuff, ash-fall

_ __________________ M ___ f _______________ 
Tuffaceous sandstone with occasional

Frecambrian rock pebbles
______________ ̂ ______________________

Fine to coarse vitric tuff with pumice 

lapilli and blocks with occasional accidental 

Precaaibrian rock fra^munts

base, not exposed

Ihe vitric tuif unit is probably correlative with the Devils 

Hole Formation o The JL»evils liole type area is located 4 miles to 

the southeast of the southeast corner of the Kosita quacrangle*

XKACiiYTb ASH^i'LOlV Tl»FF Tt

This unit is only present in the central part of the Rosita 

quadrangle c Ash-flow tuffs have not been recognised previously 

in the Rosita Hills area 0 '*he deposit is a siuple co^linci unit 

and appears to represent a siafile small paroxysmal eruption* 

It covers an area of 16 square miles and has a volume of one-tenth 

of a cubic jBi.£e. 0 The original areal extent and volume must have 

been greater as post-cie.positional erosion has occurred* The 

is wedge-shaped ia section, being 40 feei, thick in the north and 

thins and finally disappears to the south,



-4- 

Zoncs of partial welding and no welding are present in the
U*tt£r

cooling^ , A zone of dense welding has not been observed even in the ;
*

thickest sections of the tuff; this indicates that the ash~flow   

was essplaced at a relatively low temperature. The ao-ie of partial 

vreldiag is absent when the deposit is less than 4 feet thick; when 

developed tftis zone is irregular iii its position, in some outcrops 

it will extend dowa to the baso of the flov;, and i» other outcrops 

it is underlain by the sone of no we Id lag *

The color of the rock darkens from pale pink (5RP 8/2) and 

pinkish gray (5YR 8/1) in the zone of no welding to pale red (5R 6/2) 

and pale reddish brown (10K 5/4) ia the ssoae of partial welding. 

The rock contains pumice and crystal fragments in a vitrcclaetic   

matrix* i*uaiice ia doiainazrt and dn the soae of partial weldizxg is 

cieforiued to produce eutaadtic structure. The percentage in volume 

of accidental and accessory fra^uents varies f?osn IS to 35« 

The variation does not appear to have a relation with distance from 

  the source ve&t nor with hei^lit above the base of the tuf i?*

Accidental' fragments of various types of Fracaiubs*ian rocks and chertj
are usually present up to a luaxiraiun of 10 percent 0 Sanidisje^ some 

times chatoyant^ is the principal intratclluric crystal followed 

by hiotite_y plagioclsse and quartz. Occasional lithophysa-s lined 

with chalcedony are present * The rock is moderately to very porous 

dupending* on the asaouat of welding, except where there is secondary 

silici.ficatioa* The latter is prevalent in the zone of partial   

wcloing and may be the result of devitrification of the glass shards 

iii the matrix* la oae locality where the ash~flow tuff rests dii»ectl: 

oaa ^recaabriaa rocks it contains ssiall t'r4@me&fcs of carbonized plants

Vertical columnar jointing; is Jdot developed ±n either zone of 

the ash-flow. A slabbiness parallel to the foliation is sometimes 

present* A coarse' "swiss cheese" effect is prominent oa outcrops 

of the zone of partial welding clue to preferential weathering ofthe 

included pumice fragments* The ash-flow tuff oftea forms prominent 

outcrops due partly to the secondary silicificatioa and pax^tly to 

the more easily eroded neighbouring beds. The attitude of the 

structure is considerably irregular probably because the ash-flow



was clopcr»ited c:i an irregular surf-ice,

This unit rests upon tue vitric taff unit (Ttf) which it ever- 

l^ipa to rest dlr^.Ovly »:;?«;& ^.roc^sikrdUiia roci;«» In tae central part 

of the Ro^ita quadrangles the uisit is app«i.inorvJ;ly iavfecrijedu-cd wifch 

ti>o lower hcdtf of the volcano sot»:Jjji'jnt&vy ion.lt, (Tvs)* It is coxifi

 ^ ontl7 '-ssvju« i that t.ae ash-i'iow tuff :t/> a t;i.2is snarkes*, in -arhica 

ca^e du^GS-it.io.c; of tAi& vo.tca i.t:l?i sct.xi-vont.s ii,?.fi co.t^r.Qsico*i ourlier la

 the AnColop^ Ci'seL ar-sfs -s--i-U pi-scccrj-3cl t-hs '^ru/vtiosi c f t^-s ash -flow

Tiii.?* ^.cdj.n*s?i  ;...-. A-^ ^a^.v "is pre:3Q:a*fc snJly in the a^rt^sii* p^trt of 

the &A"oa jijcl.i^ c'c^cr^.U^d, T}\<; u^it ia va.^y poorly exposed and there 

rejaaiaa .^i);-*/'. <kv«jbt, 5ti5 to Its aut-hesticitj' =as a s 

It ±B cxi&^osii-r.ily coacenlac: 1>>- 5coll ami by a thin

of pebble,:: and conb.lea of vr.rioua Pr-3ca.tsbx-j.aBi r-ceks and. pebbleu   of 

sil Ac i f i-3ii piuvi.ice v

2.'lie fer; mitor-ops -show a x'ine'-^i'ainodj, *v?c«-si.onaJ.3.y coarsfij 

jjobblo graves! oor.^istixi^ cf qu^r-t^;, various Pp2cac!br;laR roc!<s a ^iiai't^ 

<2i\fi sdlrLcliUfeci jyi'r.ixo^ p-sbblos 2L:^d some cobbles with a naferix of 

tuffaceoa:-; ^3i:d^ iLi^ht ^jray ';o yelltsw in color. The thlckiiess of 

tha uait is «ppro;!r.:l^iiital7 0 to 120 faet,

'.i'jie uri.lt lio^ up*>£* t/he aash flcs; tuff (Tt) 'which it overlaps 

i:a places t-o rest upcrt P: pocfXK-^rd^a rocks, The contact with th«> ash* 

flow tuff is ricvivsre e.'.ipesed feivb £sc uncorif^raifcy is suspected 

because of t 1*3 iinu.*5Uil absouce of t.:o upper unwcld'sd sosae of the tuff. 

The upn«sr cuuta^t with tho *vo3.o«ssic fssrtisusts (tTvs) is also aot 

oxposefl but; iii-ay bo fcj.lloweci, %-ith a little difficulty, in the fiel<^' 

by the a|yjjci'.j'asce of i^Uysite floal;, tiTaa c-ndesi'tcs piiefiQ=ijiasts are 

 weathered out froai t-luj coiigluii!eri\te5 sad bsreocias i» the upper unit, 

The TJSC wficiii.'.c-nt^ thin Klizrplv Kuuth^ards dv.c to thicktming of th« 

overiyiKsg voicaoio cciiiincnt.i? (Tvs-) 'in this direction f^e^HiW^EtP0^^ * 

It is believed that depoeiti^a of both units was, ia par* 5 concurrent 

. a.id thct of the voioc.^ic scdlnxent.3 <joAKOii3ed aarlier c^d -ffjii^JieU later,



VOtCANlC SAiNDba'OSKS A.ND CONGLl^KATLS, WATKR-LAID TIFtfS AND

LAilAKJC DKKCCIAS TVS

Thess volcanic sediments cosiprise the -thickest; and most; extensive 

Tertiary unit in 'the district. It- is present throughout jaost of the 

area being described and extends northwards into the northern 

ttosita Hills and southwards into ^sviis Hole e It has a total outcrop 

area of at least 60 square niiles* The unit is equivalent to the 

ttosita sndesite (Cross > 1896} and the Bsssick agglomerate (Cross, 1896) 

in the Rosita il.ills, The Tsc uait^ and tha fauto~brecciated ancSesite 

lava* (sic) of Boyer (1962)* Xhs thickness of the unit in the present 

area is 3bl> to I2ti0 foot*

Volcanic sedigests of this uait wors first deposited in the 

Antelope Creek area whsre they occupied a depression (valley?) 

previously partly filled by the vitric tuff uait (Ttf). At least 

300 feet of volcanic scdiaents' were deposited in this depression 

before the eruption of the trachyte ash~flaw tuff (Tt>« Deposition 

of the unit continued after this eruption and the Tsc unit^ the 

vitric tuff and ash**flow tuff ivere overlapped and the volcanic 

rest en the Precassbri^ti*

Ihe most contiguous outcrop of the.unit is on tho north side 

of t)ie valley which contains Antelope Crc-ek, A section below the 

trachyte ash«~flow tuff was measured a?.id is described here as it is 

considered typical of the remainder of the unit*

^ . 4 . ,   , ThicknessSection at Antelope Creek t «. ,* rt» in«

Top is covered

Cobble conglomerate with sosao b^iilclsrs of andesite 

up to 4 ft. by 3 ft* by 3 ft, and some pt^ice

pebbles, gray tui'faceous sandstone matrix ..», «.» 47 0 

Covered by soil _, <,.,«,.  ,.«, ̂  *,*, c ««»«*«»«»»««*«. 24 0
r
Cobble coa£lomer«te vd.tf?. pebbles atsd cobbles of 

snclesite and daclte ai*d sorac ptuaics pebbles up to

-J in» 5 gray tuff^ceoua coarse gr-aiiied saadstonc

matrix.*.,.«.».,.+*........,««..,,.*.*,..»...,««, 17 6

Yellowish-^s^^y pumiceouo friable coarse grained 

sandstone and occasional pebble conglomerate lenses

-:U'/1* oT 'blo:5 of KJi^si'tc arid usiice. Occasional



Thickness

cobbles and boulders of findesite in conglomerate ft* in* 

lenses ..»..*.«.,«,«*«.«.«.««4».,«*..o»»»«*«,«.*4.«. 77 0 

Cobble conglomerate, acssive bedded, with so.T.e 

boulders of andesit-e up to 5 by 3 by 3 ft. and 

occasional tiacitc pebbles, Becouies finer in the 

top eleven feet.. . .. «.. . .*..«......».,.«..., . »*** 33 6

Gray coarse -grained tuff ace ous sandstone i/ith sons

ptuaico pebbles and e^easiocal lenses of pebble,

cobble., and boulder ccagloinozvatc, Cross-bedded and :

thick bedded* At the tcp cont-act the sandstone

is irregularly cemented with Iici0tiite e The limcnite-

cemented areas weatt:er /sphercidally and are saors

Cobble coftglofucrate v.lth pebbles, cobbles and

boulders of andesi1;e 5 basalt & &(! dacite up to

a na^ijausi sisc of 4 ft. V isu by 6 ft« by 3 ft« 3 in;

also pebbles of pujsice up to§ in. . The matrix

is a ^ray tuft'accous risdiua >tio course gi'a5,nod

sandstone o»o««<-e». c «<. «* c .*«^»««.«»o««..<»oo*oc».«« v « 34 ^

Pebble conglomerate n±-ch pobb3.es of andesite a^d

ecins ptuaice end U&cits« The 2r~atri:: is a ^ray

medium to coarse grained tuffaceous sandstone. »« » 9 0

V^ater-laid vitric -crystal tuff^ liglit gr5iy 5

thia-beddod,* .,*.».* *, .. R .«.»....»...». .«. » a »«a«»u 1 6

Air-fall vi trie -crystal tuff, light gray5 graded

bedoiag and t>hir:»-be<ld^d pv^iice lapi.lli and crystals

of biotite^ saaidj.no. crthoclase ar;d quai'tz. ....«  2 6

pebbl-a cc^s^Loz^^to a^. ^i,c j-a^,^ grading into a

gray coeirss^sraiued taffo.ceous isandstoae at the

top>» Pebbles and cccnsio&al cc-bbleo of iinde sito

up to 4 i:i«5 also &ci:j-2 pebble;; <j f j;vjEice w

The nratrix is ioeiiticil 1>e the top-szndctc-^e* . . . * o 4.- ^

Boulder. coagl-Djrcrats with pocbl?s ? ccbbles and

boulders of aflt^esite up to 3 ft* 6 in* dtaineter^

also pebbles of pu-nico * The matrix is grsy aeciima

1:0 cos:*«-j ^rilned t-nf f«o"?o:ia s^.'sdat-^new Th-3 thick 



~S- Thickness

ft in 
ness of tliis bed is irregular thickening to 10 feet * *

at a distance of 25 ft to the east of the measured

section and thins to nothing 14 ft- to the west of

the section*. ». * »«..  »<  ».*.«*«» »«»»*». ,»»» «.«.«  8 0

Gray tuffaceous sandstone 9 site mating thin beds of

fine and coarse grained sandstone^ cross-bedded and

lens-shaped* Occasional pebbles of andesite and

pu*aice« The pumice pebbles notably increase in

amount in the top 18 in*-.. *.,».«*.  * ».«»»»« «.. ..o 5 9

Alternating lenses and beds of aucesite pebble and

cobble conglomerates and gray croes«bedded medium

grained tuff aceous sandstc&Q «*.<  * . .** «*».»«<>» 13 0

Base is covered

Total thickness 285 6

The phea&c lasts in the conglomerates are usually e quant and : 

subaz&gular? although angular and subrounded phtinoclasts do occur. 

The complete absence of Precasibrian detritus in the measured section 

is notable « Some Precambrian phenoclixsts are present in the higher 

beds of this unit* The finer-sized beds are probably alluvial in 

origin* The coarser beds are particularly unsorted and contain 

such large boulders that an alluvial origin is unlikely* These 

cobble and boulder conglomerates are believed to be deposited by 

cold lahars (mud- flows) and, consequently 9 can be called laharic 

breccias, The source of the andesite material in this unit is 

thought to be andesite lavas and breccias contemporaneously erupted

from vents along what is noxv^prescnt crest of the Wet Mountains 

to the southeast of the Kosita quadrangle. One of the laharic 

breccias appears to occupy ;a large channel , of a width in the 

orc^er of hundreds of feety striking approximately noi-ttwest.

Thin beds of white and yellowish-gray tuf f s mainly water-laid^ 

are present in the upper part of the uctit» One of these beds is 

lithologically distinct and; where present, forms a marker horizon* 

This bed is coarser grained than the other tuffs bo ing a yellowish 

gray (5 y 7/2} crystal~vitric lapilli tuff with crystals of sanidine, 

biotite .and quartz, and pumice lapilli with a finer tuff aceous



matrix* The deposit is probably of ash-fall origin 0 It varies 

in thickness from 0 to 5 feet and scattered isolated outcrops are 

present over a two-square mile area io sections 13 and 24 » 

It is differentiated o« the map and given the symbol Ttf » Its eract 

stratlgraphio position within the TVS unit ia unkno*m but it is 

at .least 60 feet; above the base and jaore than 250 feet below the 

top of that unit* The ash-fall tuff in the measured section at 

Antelope Creek is possibly eorrelat5.ve with the lapilli. tuff «

The outcrop pattern of ash- flow tuff south of Antelope £reek 

indicates that there is possibly more than one ash-flow tuff inter-

beaded with the TVS unit* The p^ttom can also be explained by
it 

concealed faults dcran~th raving to the west and eati&ing repetios* of the

single ash- flow tuff (Tt).

SANDSTONES A&D GKAVBi

The contact* betw&osi this unit sad the underlying TVS ijBit is 

nowhere exposed but there is a probable unconformity sad the prcseat 

unit overlaps tc rost upon the Precambrian rooks* %o contact is 

obscured oa the steeps r slopes by float from the upper vjjsit* 'i'he com- 

posit icnof the float from both units is very si.cd.lar the only 

difference bein& tlie presence of splmrulite and lithoidsl pherioclasts in 

the fleet frca the (^Tg ttait. The latter unit is also poorly exposed 

and is usually covered by a thin layer of teg gravel composed of 

phcaoclas-fcs weathered out of the gravel beds ia the unit* On prelimi 

nary inspect ion it appears that the unit is almost entirely gravel 

but examiuafcicn of the outcrops shows that the gravel beds are thin 

and di£co&t;i&uGUs and that sandstones predcaiiiaate.

The unit contains sandstones* interbedded with volcanic Sand 

stones and gravels a The sandstones are browsi medium to coarse grained 

arkosesj derived frost Frees srtbriatx recks } and are friable although 

cemented by calcium carbonate (caliche). The sandstones grade into 

1 igfcfc gray volcanic sandstones with increasing amounts of volcaxzic 

ash asad other w.ator-laid volcaQic deti'itus* The gravels include 

pebble, cobble and siinor bouloer beds wit& subroiraded to 

aquant phenoclaats of asidcsite, Precazabrian rocka^ spheral ifcic 

lithoioal rhyolite, up to a maxjjiiuia diajaete? of 3 feot* Tho matrix



of the gravels is similar -to the previously described sandstones* 

The thickness of the unit varies from 0 to 350 feet.

There do not appear to be any contemporary volcanic eruptions 

with the deposition of this unit* Tha age of the unit is unknown, 

although it resembles boos of known Pliocene age in the Upper 

Arkansas Valley 5 it may be Tertiary or Quaternary in age«

KliYOLIXE TALUS £rt

This us*±t is s scree deposit ajade up of angular rhyolite 

porphyry blocks wreathe rod from the outcrop of the Antelope Butt© 

rhyolite doiae 0 It is only present on the steep higher slopes of 

Antelope Uutte and gratis into eoiluvimn asad soil lower dowsi the slopes a 

The thickneaa is ivsknowa » The cx&poait obscures the contact between 

the rhyolifea porphyry closic and the country rocka.

AJULliVXUM., SOIL AHD COLLUVlf/M g^l

This uzsit includes soino Kcceat alluvial terracse <I®posit?3 of 

gravel 5,nd so.nd conponed of Precambrian end minor* volcanic detritus ; 

soil which is fchi/a 021 the inter fluvcs but can reac|i a thiclcaess of 

15 feet JUa the valleys, and coll&vium vhioh is up to 15 i-^st thick 

at th© base of slopes* Posivioning of the contacts between this 

unit and ot-hora is arbitrary in raost

Fe: rlo gy o .f the. T _ int r u.i v Ait a

Oisly two intrusive units are racogsiised in the area* a 

rhyolito porphyry stock a?id accoapaayiog dil<s s and a series of 

laaprophyrs dikes* The iasips*ophyrs dikes radiate outwards from 

the rhyolite stock and are obviously clossly related to the stock 

although their relative a&ss are unkaovm* This relationship is 

reaissisceat, o.f slrailar relations between laiapr-Dphyre dikes and stocks 

in the neighbouring liuerfsno- Park and katoa Jl=asi?i district ¥

lUlYOLITi, PtkPIiYRY Tr

This inijrusive foi'ss a prctr.ijieat i*ocky outcrop^ some 120 feet 

high 9 which ca'ps the top of Au~tcli>pc liut.ts» The outcrop is pear- 

shaped in plan boiag 8oi> fec.t IQK& by 4OO feet at its widest ̂  and 

ia elongated in a WHW directica. The stock has prominent flow



banding which dips steeply and strikes approximately concentrically 

to the center of the outcrop end parallel to the nearest wall; 

the dip of the flow banding may be either inward towards the stock's 

center or outward towards the trails   The intrusion is believed 

to be a vertical pipe filling; the top of which was close to the 

present level of erosion as is indicated by the abundant vesicles 

and formation of pumice in the roc£«.

The rock ie light gray (N?) to light brownish gray in color; 

porphyrjctic with an aphenitic ground mass j often vesicular and 

sometimes spherulitic or auto-brecciated. The phenoerysts never 

exceed 4 percent in volume and consist of glassy eanidine^ entoky 

bipyra-aidal quarts sad milky orthoclase. bmall fragments of reudlsh- 

brown tuffj chert 9 sad Preeambrisn rocks occur in very small quan 

tities o In certain places the rock is so vesiculated that it is 

forciijQg a pumice  

A smaller younger vent iG located in the middle of this stock 

but a'dLsplaeed eccentrically to the east« This vent is approximately 

circular and about 25 feet in diameter« The vent-fill ing is a 

devitrified ligjvt gray obsicJiaa which is \*esicui&ting into & pumice 

at the vent icargins* Uccasional iragsncnts of various Precsiabrian 

rocks and earlier volcanic rocks are present, although usually 

less than J in. ist diameter one fragment wss 6 ia. e The outer border 

of this small vont is a reddish spherulitie obsidian^ the spherulites 

are abuad^at but entail averaging only ^ in» diaiaeter; the red color 

is presumably clue to the oxidation of iron to hematite«

Keithey the contact, of the smaller plug with the larger nor 

the larger stock with the country rocks was anywhere exposed being 

concealed by the rhyolite talv.s (!rfc}» This stock is a late 

rhyolite dome similar to those cf Inount Tyndall and the Antrio*Lode» 

A eaiall rhyolite porphyry dike occurs to the ciiy&theiiSw of Antelope 

Butte *

JLAMFKOPiiYIiL Tl

A narrow aone of en echelon Ifuaproph^^re dikes raciate out frosa 

the Antelope i*utte stock,, The total length of the zone is 3^ miles* 

Individual dikes &i*& not continuous &s they pinch out and another

dike cocuaences a few yzrdp distant in t-sn en echelcTi a
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To the northwests of Antelopa IJuttc one small lasaprophyre intrusion 

measuring 15 feet by 15 feet, does not lie within the narrow zone*
o to N 

The strike of the dikes varies from N 7 W^and a change in strike

occurs at Antelope butte close to the rhyolite « South of the i*utte 

the average strike is H 22 W but. northwest of the Uutte the average
Qis K 5^ W. The contacts^ where se?n 5 are tvelcied and dip steeply 3 

6<-» to 70 cleg£iees > to eitlisr the northeast or the southwest. 

Close to the Antalopo Butts stock ths clip flattens to 45 ^egrees into 

rhyolite stock « Tho laaprophyre di3ce was not so'^iA to cut the 

rhyolite dome and their relative agie£ are unknown  

The jaineralogical compositioa of the dikes gradually changes along 

the strike of the zoae# At- Antclo^ but to and southwards they are 

olivitie-richp towards the northwest they are biotita«-rich «, In the 

hand-specimen the rock is porLhyritic i phencciysts comprise up 

to 15 percent by volunie and include yellow resinous olivine altering 

to serpentine and hematite. ; dark bronzed-colored biotite books up 

to.  £ iiio across and a little pyroxene, The groua&nass is almost 

aphsnitic bat feldspar laths and seme fo:uic Bilnerals can be disting 

uished,


